In spite of numerous studies, only a few of the fundamental facts concerning native and acquired resistance to tuberculosis have been disclosed. There is general agreement that the most important phase of the reaction between host and invading bacillus takes place within the cytoplasm of the monocyte.' This has been amplified by the observation of Lurie7 that the propagation of the tubercle bacillus is equally inhibited by monocytes derived either from natively resistant or immunized animals. The ability of monocytes to restrain multiplication of tubercle bacilli as olbserved in Lurie's experiments was not influenced by the addition of serum from resistant or non-resistant animals.
Hydrogen ion concentration of the cytoplasmic zone immediately surrounding the bacillus'0 and lack of oxygen and failure of the cytoplasm to supply a-dequate food for the bacillus9 have been suggested as the mechanisms by which propagation of the bacilli is prevented. Such factors may account to some extent for resistance but hardly for the disappearance of tubercle bacilli as olbserved by numerous authors. Additional factors should be postulated. trations of enzymes but also to differences in susceptibility to the inhibiting effect of certain fatty acids.
This study deals with the ability of the enzymes of the liver to split tubercle phosphatide as related to its capacity to resist tuberculous infection.
Methods Enzyme extracts, reaction mixtures, and procedures for determining cleavage of tubercle phosphatide and of phosphatase activity were identical to those reported previously.5 Magnesium chloride and manganese sulfate were employed to obtain optimal activation. Tubercle phosphatidel recovered from an H-37 human strain of tubercle bacilli was kindly supplied by Dr. Anderson. Sodium (8-glycerophosphate was used as a substrate for testing phosphomonoesterase activity and the potassium salt of diphenylorthophosphoric acid for phosphodiesterase activity. The latter was prepared according to Neuberg.8 In order to exclude individual variation in the enzyme preparations, large numbers of livers from each type of animal were pooled. (In the case of mice 30 animals; with rabbits and guinea-pigs from 4 to 6 animals.) For a comparison of liver enzyme activity of normal and resistant animals, rabbits were immunized by intravenous injections of 0.1 mg. of tubercle bacilli of the P15-B strain. This is a human strain of low virulence and was kindly supplied by Dr. Lurie.* Four weeks later, 0.2 mg. of the same strain were injected intracutaneously and 1 mg. was introduced subcutaneously. Organs were obtained from these animals six weeks after the second injection. Rabbits of similar breed and weight, kept under identical conditions, were used for the liver enzyme extracts of the non-immunized group.
All determinations were carried out in duplicate and were repeated with enzyme preparations obtained from a second group of animals. The average values were used for plotting the charts.
Results
In vitro tests with extracts of livers &btained from normal mice, rabbits, and guinea-pigs indicate ( It is worthy of note that none of the three liver extracts revealed any phosphodiesterase activity.
Liver enzyme extracts from immunized rabbits showed a marked increase of their ability to split tuberde phosphatide (Chart 3).
Discussion
The studies on the mechanism of resistance to tuberculosis reported in this series were based on the hypothesis that the potent chemical forces of the host cell, the enzymes, take an active part in the effort of the cell to restrain multiplication of the tubercle bacilli or at least limit their damaging effect.
This assumption is in conformity with the known fact that other pathogenic microorganisms, such as cocci, when phagocytised are easily digested by polymorphonuclear or other cells. A recent report by Anderson et al.3 suggests that the ti.berde bacillus and its constituents also may be subjected to degrading forces and eventually be eliminated. This author, searching for characteristic chemical fractions of tubercle bacilli, found none in human lungs although they showed extensive tuiberculous lesions.
An indication of how elimination of bacteria may be accomplished is found in the process 'by which rabbits dispose of pneumococci type III when they are inoculated experimentally. In this instance, a morphologically and chemically well-defined constituent, the capsule, made up of polysaccharides, is destroyed first. The rest of the coccus is then easily subjected to disintegration. 4 Similar processes may account for the intracellular destruction of tubercle bacilli. The large amount of lipoids found in mycobacteria1 suggests that they play an important role in self-preservation and regeneration of these organisms. It is conceivable that any activity that removes or alters the lipoids might produce changes in the bacterium that would at least effect an attenuation of their virulence.
The in vitro cleavage of tulbercle phosphatide was demonstrated.5 In some instances it amounted to 20 per cent of the phosphatide exposed to enzyme action, with the most rapid and extensive splitting effected by the enzyme preparations of the mouse. This held true for all three organs-lung, liver, and kidney-employed in these experiments. In contrast, comparable amounts of enzymes recovered from guinea-pig organs with the exception of the kidney accomplished little if any cleavage. This corresponds to the wellknown susceptibility of this species to tuberculous infection.
The fact that liver enzymes dbtained from immunized rabbits are more effective in deaving tulberde phosphatide than are those from normal animals, under otherwise equal conditions, is further suggestive evidence that the splitting of tubercie phosphatide represents one of the mechanisms concerned with resistance to tuberculosis.
